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Description 

[0001 ] The present invention is directed to a display 
device for the nuniber of heatings performed, particu- 
larly for the purpose of autoclave sterilization. 
[0002] Conventionally, surgical Instruments have 
been made of metal. In this case there Is no problem in 
sterilizing the instruments using an autoclave where 
they are heated up to 120°C or 135'*C. The application 
of plastics, however, has some advantages over metal: 
It can easily be molded in complicated shapes, it has a 
light weight, and it Is less expensive than metal. Espe- 
cially for elaborate instruments, as they are used, e.g. in 
minimally invasive surgery or in laparoscopic opera- 
tions, there is a trend to apply plastics. In many cases 
the whole instrument or part of the instrument is 
designed to be disposed of after the operation. To save 
costs it is often advantageous if the instrument has 
some reusable parts which have to be sterilized in an 
autoclave after the operation. Some plastic materials 
can resist the temperatures during this process (120''C 
to ISS^'C), e.g. polyetherlmide. Generally, they can be 
treated in an autoclave only for a limited number of 
times (in the order of 10 times), because they age. 
crack, etc.. Consequently the instruments are not relia- 
ble anymore after having been heated too often. 
[0003] US-A-4 235 842 discloses a contact lens dis- 
infector unit which includes an indication device indicat- 
ing the nuni)er of sterilizing cycles which have been 
employed since the contact lenses were last cleaned. 
The Indication device comprises a drum, which has indi- 
cia on its lateral wall and is rotated by means of a 
ratched wheel which is driven by a bimetallic strip hav- 
ing pawl elements. The preamble of Claim 1 is based on 
US-A-4 235 842. 

[0004] It is an object of the present invention to pro- 
vide a means for indicating the number of heatings per- 
formed which is reliable, inexpensive and small. 
[0005] This problem is solved by the display device 
for the number of heatings performed, particularly for 
the purpose of autoclave sterilization, having the fea- 
tures of Claim 1 . The dependent claims describe advan- 
tageous embodiments of the invention. 
[0006] The display device according to the invention 
can be manufactured in small size, so that it can be eas- 
ily attached to a semi-disposable surgical instrument for 
indicating the number of times the Instrument has been 
subjected to high heat. It is also possible to equip a 
reusable instrument with the display device according to 
the invention, e.g. to indicate the need for maintenance, 
[0007] In the display device according to the inven- 
tion a temperature-sensitive mechanical element 
changes its size when it is heated to high temperature. 
This element is coupled to an actuating element of a 
counter, thus increasing the number or symbol dis- 
played by the counter by one each time the tempera- 
ture-sensitive mechanical element actuates the 
actuating element The number or other kind of symbol 



displayed by the counter is easily vlsit>le, so that the per- 
son using a surgical instrument having the display 
de^'ce according to the invention is informed on the 
number of times the instrument has been heated and 

5 thus on its residual lifetime. 

[0008] The temperature-sensitive mechanical ele- 
ment is made of a memory metal, for example of a 
nickel titanium alloy. A memory metal element can be 
made to expand or contract at a predetermined temper- 

10 ature. A memory metal has faster response time than 
bimetallics and the alloy can be custom-designed to 
actuate the temperature-sensitive member at a desired 
temperature. For example, the temperature-sensitive 
mechanical element can be made in the form of a mem- 

15 ory metal spring that strongly expands when heated 
and which essentially reversibly returns to its original 
shape after cooling to the original temperature. Prefera- 
bly, in its original shape or first spadal state the memory 
metal spring is somewhat biased by a reset spring In 

20 order to define the original shape precisely. When the 
memory metal spring is heated above tiie predeter- 
mined temperature and it expands to its second spacial 
state, it is strong enough to depress the reset spring. 
[0009] Preferably the counter comprizes a ratchet- 

25 ing device. 

[0010] In an advantageous embodiment a first 
blocking element coupled to the counter moves to a 
blocking position, after a given number of actuations of 
tiie counter has been exceeded. In tiiis way tiie blocking 

30 element may inhibit use of the whole surgical instru- 
ment. e.g. by blocking an actuation knob. Similarly, a 
second blocking element may be coupled to tiie temper- 
ature-sensitive mechanical element or to a second tem- 
perature-sensitive mechanical element being 

35 responsive at a higher temperature than the ordinary 
tenperature experienced during autoclave sterilization, 
in order to inhibit tiie surgical instalment completely and 
in-eversibly when it has been heated to too high a tem- 
perature by accident and is not reliable any more. 

40 [0011] In tiie following tiie present invention is 
described in more detail by reference to some embodi- 
ments. The drawings show: 

Figure 1 a sectional view of a first embodiment of a 
45 display device; 

Figure 2a a top view of a second embodiment of a 
display device, having a top plate of tiie 
housing removed; 

Figure 2b a bottom view of the second embodiment; 

Figure 3a an exploded side view of a third embodi- 
ment of a display device, showing some 
parts in section; 

Figure 3b a side view of the third embodiment; 
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Rgure 3c a top view onto the inside of one of the 
> half-shells of the housing of the third 
emk)odiment; 

Figure 3d a top view of one of the counting wheels of 
the third embodiment; 

Figure 3e a diagrammatic view illustrating the func- 
tion of the display device according to the 
third embodiment; and 

Figure 3f a side view of the display device accord- 
ing to the third embodiment attached to a 
surgical instrument. 

[0012] Figure 1 illustrates a first embodimerrt of a 
display device. In a housing 2 a ratchet wheel 4 having 
teeth 5 is rotatably mounted by means of a pivot 6. In an 
upper portion 10 of the housing 2 a shaft 13 is slidably 
supported in guide holes 11, 12. A safety spring 18 is 
located between an abutting surfece 14 and a first disk 
16 being slidably mounted on the shaft 13. A spring 22 
serves as temperature-sensitive mechanical element 
and is made of a suitable memory metal alloy. Spring 22 
abutes against the first disk 16 and a second disk 20 
which is rigidly attached to the shaft 13. A reset spring 
28 made of ordinary metal is held between a third disk 
24 which is rigidly attached to the shaft 13 and an abut- 
ting surface 26. In the resting position of the device in 
which the temperature-sensitive mechanical element 
(spring 22) is in its first special state, the reset spring 28 
presses the third disk 24 against a protrusion 30. as 
shown in Rgure 1 . In this state spring 22 is slightly com- 
pressed. 

[0013] One end of a ratchet 32 in form of a leaf 
spring is fixed to the bottom side of shaft 13. The ratchet 
32 is biased against the ratchet wheel 4. so that its free 
end 33 touches the ratchet wheel 4 along its periphery, 
i.e. at the low-slope sides of the teeth 5. A safety ratchet 
34 in form of a leaf spring is fixed at the upper side of 
shaft 13 close to the third disk 24. The free end 35 of 
safety ratchet 34 is biased away from shaft 13, so that 
the safety ratchet 34 can be depressed by means of a 
protrusion 36. In the lower part of the housing 2 a sec- 
ond ratchet 38 is attached by means of a support mem- 
ber 39. 

[0014] On the ratchet wheel 4 there are provkled 
display numbers 42, each display number 42 being 
associated to one tooth 5. A cover plate of housing 2 
comprises a window (not shown in Figure 1) through 
which one of the display numbers 42 is visible. Prefera- 
bly the display numbers 42 are arranged In consecutive 
order; it is also possible to use some other kind of dis- 
play signs or symbols, e.g. a colour code. 
[001 5] In the foitowing the way is described how the 
display device according to the first embodiment works. 
Rgure 1 displays the resting position of tiie device in 
which spring 22 Is its first special state, i.e. a com- 



pressed state. It has to be noted that it is not necessay 
to bias spring 22 to a compressed configuration, 
because it is made of a memory metal and will strongly 
expand in this embodiment upon heating and almost 

s reversibiy return to its original size upon cooling. Some 
compression of spring 22 in its resting position is advan- 
tageous, however, because in tills way tiie resting posi- 
tion of the ratchet 32. which serves as the actuating 
element of tiie counter, is well defined by means of the 

10 reset spring 28, the third disk 24 and the protrusion 30. 
[0016] When the display device and the surgical 
instrument It is attached two are heated, e.g. in an auto- 
clave, spring 22 strongly expands whereas safety spring 
18 keeps its original size as long as the device is not 

15 heat^ to too high a temperature. The expanding spring 
22 moves tiie shaft 13 to the right side and it is strong 
enough to compress the reset spring 28. During the 
movement of tiie shaft 13 the free end 33 of ratchet 32 
engages to the steep-slope side of the tooth 5 closest to 

20 it and rotates the ratchet wheel 4 in a clockwise sense. 
When the ratchet 32 has reached its actuating position 
(spring 22 is in its second special state now), tiie ratchet 
wheel 4 has been rotated by one tootti, i.e. until the sec- 
ond ratchet 38 snaps across the tip of the tooth it is 

25 biased against. 

[001 7] When tiie temperature decreases ttie spring 
22 returns to its first special state. i.e. the resting posi- 
tion shown in Figure 1 . The friction between ttie free end 
33 and tiie ratchet wheel 4 cannot cause the ratchet 

30 wheel 4 to rotate counterclockwise again, because such 
rotation is inhibited now by second ratchet 38. 
[0018] This embodiment conprises the safety 
spring 18 by means of which it is possible to lock the 
whole surgical instrument the display device is attached 

35 to. for the case the instrument is exposed to a danger- 
ously high temperature which would render it inopera- 
tive for future use. If the temperature exceeds a 
predetermined level (being higher than the response 
tenperature of spring 22) the safety spring 18 (as well 

40 as spring 22) expands, so that the total displacement of 
shaft 13 is large enough for the free end 35 of safety 
ratchet 34 to engage on tiie right side of protrusion 30. 
When that happens shaft 13 cannot retract to its original 
position after cooling. Furthermore, tiie end 40 of shaft 

45 1 3 will project from the upper portion 10 of the housing 
2 as shown in dotted lines in Rgure 1 . The end 40 can 
serve as a blocking element \yy locking, e.g. an actuat- 
ing knob of the surgical instrument. 
[0019] Figure 2 shows a second embodiment of a 

50 display device. In a housing 52 a ratchet wheel 54 is 
rotatably mounted by means of a pivot 56. The ratchet 
wheel 54 has the general shape of an open cylinder 
having a toothed ring 55 on the inner lateral area. A 
spring member 60 comprising a first leg 62. a second 

55 leg 64 and a resilient arcuate portion 66 is biased in a 
way as to increase the distance between tiie first leg 62 
and tiie second leg 64. as shown in Rgure 2a. The first 
leg 62 of spring menlber 60 is rigidly f ixed to housing 52. 
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A spring 68 made of a memory metal alloy is attached 
to the spring member 60 by inserting the ends of the 
spring 68 through holes 69 in the first leg 62 and the 
second leg 64. Along the side of the second leg 64 the 
fixed end 72 of a ratchet spring 70 is rigidly attached to 
the second leg 64. The ratchet spring 70 is a kind of 
arcuate leaf spring with its long side extending along 
approximately half of the inner periphery of ratchet 
wheel 54, whereas Its small side extends perpendicu- 
larly to the plane of Figure 2a. The free end 74 of ratchet 
spring 70 is bent outwardly 

[0020] In Older to enable a safety function which will 
be described later the toothed rang 55 conprises a gap 
80 and the housing 52 includes a side window 82. 
[0021 ] Rgure 2b shows the display device of Figure 
2a from the other side, i.e. the bottom side. A bottom 
plate 84 comprises a window 86 through which one of 
the display numbers 88 is visible. The display numbers 
88 are arranged along a circle line on the bottom side of 
ratchet wheel 54. Instead of display numbers it is possi- 
ble to use other kinds of symbols. 
[0022] This embodiment of the inventive display 
device works in the following way. In its first spacial 
state, i.e. at low temperature, the spring 68 has a short 
length, and it is strong enough to bias the arcuate por< 
tion 66 of spring member 60. In this state (which is not 
shown in Figure 2a) the second leg 64 is nrK>v6d to the 
left and consequently the free end 74 of the ratchet 
spring 70 is moved downwardly 
[0023] Now, when the temperature is raised above 
the predetermined temperature the spring 68 expands 
and allows the spring member 60 to relax. Conse- 
quently, the second leg 64 moves to the right and the 
free end 74 of the ratchet spring 70 moves upwardly 
(Figure 2a). Because it engages the steep-slope side of 
a tooth 76 of the ratchet wheel 54 it rotates the ratchet 
wheel 54 in a clockwise sense by one tooth width, 
exhOditing the next display number 88. As the tempera- 
ture decreases the spring 68 contracts, biases the 
spring member 60 and moves the free end 74 of the 
ratchet spring 70 downwardly until it snaps across the 
tip of the subsequent tooth. 

[0024] TTie safety feature provided by this embodi- 
ment is able to block the surgical instrument the device 
is attached to after a predetermined number of steriliza- 
tions has been performed. After the last allowed heating 
process the free end 74 of the ratchet spring 70 
engages at the edge 78. When the device is sterilized 
another time, on cooling the free end 74 reaches the 
upper end of gap 80. Because the ratchet spring 70 is 
biased outwardly, in this moment it is not supported any- 
more by the toothed ring 55 and penetrates the side 
window 82, as shown in Figure 2a and Figure 2b in dot- 
ted lines. In a similar manner as the blocking device 
according to the first embodiment, the protruding free 
end 74 is able to lock the whole surgical instrument in 
order to inhibit its future use. 
[0025] A third embodiment of a display device is 



illustrated in Rgure 3. Rgure 3a shows the individual 
members of this embodiment in exploded side view. A 
first half -shell 1 00 of the housing of the display device, a 
second half-shell 101 of the housing, a first counting 

5 wheel 120. and a second counting wheel 121 are con- 
centrically aligned along an axis A-A which is the rota- 
tion axis of the counting wheels 120, 121. 
[0026] The first half-shell 100 of the housing com- 
prises a bottom portion 102, a lateral area 104 forming 

10 the outer periphery, and a generally cylindrical bearing 
member 106 whose axial extension is somewhat 
smaller than that of the lateral area 104 (see Figure 3a). 
Radially extending ribs 108 are formed on the inner sur- 
face of the bottom portion 102. as shown in Rgure 3c. A 

15 window 11 0 is located in the lateral area 1 04, The con- 
struction of the second half-shell 101 of the housing is 
the same as that of the first half-shell 100. Preferably 
both half-shells 100, 101 are molded from a suitable 
temperature-resistive plastic material. 

20 [0027] A first counting wheel 1 20 generally has the 
shape of an open cylinder. A hub portion 122 is sup- 
ported by the bearing member 106 of the first half-shell 
100 of the housing, and a lateral area 124 Is adapted to 
fit into the first half-shell 100 of the housing. Display 

25 numbers 126 or similar display signs are aranged on 
the outer lateral area 124, see Figure 3a. On the hub 
portion 122 Is formed an arcuate ratchet 128 which is 
bent toward the facing bottom portion 102, so that the 
free end 129 of the ratchet 128 resiliently abuts against 

30 the bottom portion 102 Including the ribs 108, see also 
Figure 3d. In the center of the first counting wheel 1 20 is 
provided a center hole 1 32 the diameter of which conre- 
sponds to that of the bearing member 106. A generally 
tangentially extending arcuate first opening 134 having 

35 a nose 135 is formed close to the periphery of the hub 
portion 122. A similar second opening 136 having a 
nose 137 is provided approximately diametrically oppo- 
site to the first opening 1 34. 
[0028] If the first counting wheel 120 is inserted in 

40 the first half-shell 100 of the housing, the ratchet 128 
enables rotation of the first counting wheel 120 in one 
direction only, which is the clockwise sense in Rgure 3d. 
A counterclockwise rotational movement is inhibited, 
because in this case the free end 1 29 of the ratchet 1 28 

45 engages an edge between the bottom portion 102 and 
a rib 108 and cannot come across the rib 108. The sec- 
ond counting wheel 121 which is inserted into the sec- 
ond half-shell 101 of the housing, so that the hub 
portions of the counting wheels 120, 121 face each 

50 Other (see Rgure 3a). is constructed in essentially the 
same way as the first counting wheel 120. except for 
that its ratchet is arranged in a way that both counting 
wheels 120. 121 can be rotated in the same direction 
only 

55 [0029] Preferably the counting wheels 120, 121 are 
made of stainless steel. 

[0030] The second counting wheel 121 is arranged 
with respect to the first counting wheel 120, so that the 
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first opening 134 of the first counting wheel 120 roughly 
coincides with a corre^onding first opening in the hub 
portion of the second counting wheel 121. The same 
holds for the second opening 136 of the first counting 
wheel 120 and a corresponding one in the second 
counting wheel 121. A helical spring 140 made of a 
memory metal alloy is inserted into the first opening 1 34 
of the first counting wheel 120 where its first end 142 
(see Rgure 3e) is held by the nose 135. The second 
end 143 of the helical spring 140 is similarly held by a 
corresponding nose in the first opening of the second 
counting wheel 121. In this way the helical ^ring 140 
exerts a force onto tiie first counting wheel 120 via its 
first end 142 and a force onto the second counting 
wheel 121 via its second end 143. Another helical 
spring which is a compression spring made of an ordi- 
nary materia] is inserted into tiie second opening 136 of 
the first counting wheel 120 and into a con^esponding 
second opening of the second counting wheel 121 . This 
helical spring 144 presses against the first counting 
wheel 120 via its first end 146 where it is held by the 
nose 137, and it presses against the second counting 
wheel 121 via its second end 147 where a similar nose 
is provided. The position of the helical springs 140 and 
1 44 witii respect of tiie planes of the hub portions of the 
counting wheels 120 and 121 is illustrated in Figure 3b. 
[0031 ] The way how the display device according to 
the third embodiment works is explain^ using Figure 
3e. Part (A) of Figure 3e shows the resting position of 
the device in which the helical spring 140 of memory 
metal, which is the temperature*sensitive mechanical 
element, is in its first spacial state and iri which the first 
counting wheel 120 serving as tfie actuating element of 
the counter is In Its resting position. When the display 
device is heated tiie helical spring 140 of memory metal 
expands while it is able to exert a higher force tiian the 
ordinary helical spring 144. The helical spring 140 tries 
to rotate ttie first counting wheel 120 in a clockwise 
sense via its first end 142 and to rotate tiie second 
counting wheel 121 in a counterclockwise sense via its 
second end 143. The latter is not possible, because the 
free end of tiie ratchet of the second counting wheel 1 21 
abutes against an edge between the bottom portion and 
a rib of the second half-shell 101 of the housing. As a 
result of the clockwise rotation by an amount corre- 
sponding to tiie widtii (better said, angle) between two 
adjacent ribs, the next display number 126 is moved to 
the window 110 to indicate the heating process. Fur- 
thermore, the helical spring 144 Is compressed, see 
part (B) of Figure 3e where tiie line 150 serves to aid the 
eye. Now tiie helical spring 140 of memory metal is in its 
second spacial state and tiie first counting wheel 120 is 
in its actuating position. 

[0032] In the last step of the counting process which 
is illustrated in part (C) of Figure 3e the display device 
cools, the helical spring 140 of memory metal contracts 
and the helical spring 144 of ordinary material Is at>le to 
exert a larger force than the memory metal spring. This 



means that tiie helical spring 144 tries to rotate the first 
counting wheel 120 in a counterclockwise sense and to 
rotate the second counting wheel 121 in a clockwise 
sense. The former is not possible, because for tiiis 

5 direction the ratchet 128 of the first counting wheel 120 
blocks. As a result, tiie second counting wheel 121 is 
rotated by an amount corresponding to the width 
between two adjacent ribs in the bottom portion of the 
second half-shell 101 of the housing. 

10 [0033] For the case the second half-shell 1 01 com- 
prises a window, display numbers or symbols, prefera- 
bly tiie first digit of a display number, can be provided on 
tiie lateral area of the second counting wheel 121, as 
shown in Rgures 3a and 3b. It has to be noted, however, 

75 that during each actuation of the display device botii 
counting wheels 120, 121 are rotated by the same 
angle. Consequentiy the counting wheels 120, 121 do 
not form a counter having a decimal reduction ratio. As 
an alternative, one window and display numbers or 

20 symbols associated to one of the counting wheels 120 
or 121 Is sufficient. 

[0034] Figure 3f Illustrates how the display device 
according to tiie third embodiment can be attached to a 
surgical Instrument. In this example the surgical instru- 

25 ment 162 is applied in laparoscopy and comprises a 
handle member 166. an instrument tube 164 and at tiie 
distal end (not shown) an operational tool like a needle 
holder or a damp. etc.. To reduce costs, some parts of 
tiie instrument are semi-reusable, e.g. tiie instrument 

30 tube 164 and tiie handle member 166. For monitoring 
the number of times these parts have been exposed to 
high temperatures during sterilization, a display device 
160 is attached to the instrument tube 164, the inner 
diameter of the bearing member 106 and the diameter 

35 of tiie center hole 1 32 fitting to the outer diameter of tiie 
instrument tube 164. 

[0035] There are various ways to attach a counter 
device according to the invention to a surgical instru- 
ment. Anotiier example is to include it in the handle 
40 mevrber of the surgical instrument. 

Claims 

1. Display device for the nunr^er of heatings per- 
45 formed, particularly for the purpose of autoclave 
sterilization, connprlsing a temperature-sensitive 
mechanical element (140) which essentially revers- 
ibly transforms from a first spacial state to a second 
spacial state during heating in excess of a predeter- 
50 mined temperature, and a counter mechanism 
(100, 101, 120. 121) being responsive to an actuat- 
ing element (120) movable from a resting position 
to an actuating position, said temperature-sensitive 
mechanical element (140) being coupled to said 
55 actuating element (120) and effecting a movement 
of said actuating element (120) into said actuating 
position during tiie transformation into sakJ second 
spacial state, characterized in tiiat 
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said temperature-sensitive mechanical ele- 
ment (140) is made of a memory metal, prefer- 
ably a nickel titanium alloy, 
said display device comprises two half-shells 
(100. 101) of a housing being provided with s 
radially extending ribs (108) on the inner sur- 
faces of their bottoms (102), 
in each of both half -shells (100. 101) a counting 
wheel (120, 121) is rotatabiy supported, from 
which counting wheel (120, 121) extends a io 
ratchet (128) having the form of a leaf spring 
bent away from a hub portion (122). which 
ratchet (1 28) being able to abut with its free end 
(129) against one of said ribs (108) in said 
assigned half-shell (100. 101) of said housing, is 
so that both counting wheels (120, 121) being 
coaxially positioned with respect to each other 
are rotatable in a common rotational direction 
and block in the opposite direction, 
both counting wheels (120. 121) are coupled 20 
via two tangentially extending, essentially dia- 
metrically opposing helical springs (140, 144), 
each of said helical springs (140, 144) engag- 
ing with one end (142, 146) to one of said 
counting wheels (120) and with the other end 25 
(143. 147) to the other counting wheel (121). 
one of both helical springs (140) being made of 
a memory metal. 

at least one of both counting wheels (120, 121) 
is provided with consecutive display numbers 30 
(1 26) or display symbols in peripheral direction, 
and 

a window (110) is provided in said respective 
half-shell (100. 101) of said housing, one of 
said display numbers (126) or said display 3S 
symbols, respectively, being visible through 
said window (110). 

2. Display device according to Claim 1 . characterized 

in that a first blocking element coupled to said coun- 40 
ter mechanism is movable to a blocking state when 
the number of actuations of said counter mecha- 
nism exceeds a predetermined number. 

3. Display desrice according to Claim 1 or 2. character- 45 
ized in that a second blocking element coupled to 
said temperature-sensitive mechanical element is 
movable to a blocking state when the temperature 
exceeds a second predetermined temperature 
being greater than said predetermined tempera- so 
ture. 

4. Display device according to Claim 1 or 2, character- 
ized in that a second blocking element coupled to a 
second temperature-sensitive mechanical element 55 
is movat)le to a blocking state when the tempera- 
ture exceeds a second predetermined tenperature 
being greater than said predetermined tempera- 



ture. 

5. Display device according to one of Claims 1 to 4, 
characterized in that said display device (160) is 
positioned on a surgical instrument (1 62) In order to 
Indicate the number of autoclave sterilizations of 
tiie surgical Instrument (162) performed. 

PatentansprQche 

1. Anzeigevorrichtung fQr die Anzahl durchgefOhrter 
Erwflrmungen, insbesondere zwecks Sterilislerung 
im Autoklaven, mit einem temperaturempfindlichen 
mechanischen Element (140). das bei Erwdrmung 
Ober eine vorgegebene Temperatur hinaus im 
wesentiichen reversibel von einem ersten rdumli- 
chen Zustand in einen zweiten rdumllchen Zustand 
Qbergeht. und einem Zahlwerk (100, 101, 120, 
121), das Qber ein von einer Ruhelage in eine Beta- 
tigungstage bewegbares Betatigungselement (120) 
ansprechbar ist, wobei das temperaturempf indliche 
mechanische Element (140) mit dem Betatigungs- 
element (120) gekoppelt ist und beim Obergang in 
den zweiten rdumlichen Zustand eine Bewegung 
des Betdtigungselements (120) in die Betdtigungs- 
lage bewirkt, dadurch gekennzeichnet, daB 

das temperaturempf indliche mechanische Ele- 
ment (140) aus einem Memory-Metall besteht, 
vorzugsweise einer Ni-Ti-Legierung. 
die Anzeigevorrichtung zwei Gehdusehalb- 
schalen (100, 101) aufweist, die auf der Innen- 
seite ihrer BOden (102) mit radial verlaufenden 
Rippen (108) versehen sind. 
in jeder der beiden Gehausehalbschalen (100, 
101) ein Zdhlrad (120, 121) drehbar gelagert 
ist. von dem eine Ratschenklinke (128) in Form 
einer von einem Nabenteil (122) weggeboge- 
nen Blattfeder ausgeht. die sich mit ihrem 
freien Ende (129) gegen eine der Rippen (108) 
in der zugehOrigen Gehdusehalbschale (100. 
101) abstutzen kann. so da8 die beiden koaxial 
zueinanderangeordnetenZahlrdder(120, 121) 
in einer gemeinsamen Drehrichtung verdreh- 
bar sind und in der entgegengesetzten Rich- 
tung sperren. 

die beiden Zahlrader (120, 121) Qber zwei tan- 
gential verlaufende. einander im wesentiichen 
diametral gegenuberliegende Schraubenfe- 
dern (140. 144) gekoppelt sind, die jeweils mit 
einem Ende (142. 146) an dem einen (120) und 
mit dem anderen Ende (143. 147) an dem 
anderen (121) Zahlrad angreifen, wobei eine 
der beiden Schraiibenfedern (140) aus einem 
Memory-Metall besteht, 
mindestens eines der beiden Zahlrader (120, 
121) in Umtangsrichtung mit fortiaufenden 
Anzeigezahlen (126) Oder Anzeigezeichen ver- 
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sehen ist und 

in der jeweiligen Gehausehalbschale (100. 
101) ein Fenster (110) vorgesehen ist. durch 
das jeweils eine Anzeigezahl (126) Oder ein 
Anzeigezeichen sichlbar Ist s 

2. Anzeigevomchtung nach Anspruch 1. dadurch 
gekennzelchnet, daB ein mit dem Zahlwerk gekop- 
peltes erstes Blockierelement beim Oberschreiten 
einer vorgegebenen Zahl von Betatigungen des io 
Zdhlwerks in einen Blockierzustand bewegbar ist 

3. Anzeigevorrichtung nach Anspruch 1 Oder 2, 
dadurch gekennzeichnet, da 3 ein mit dem tempe- 
raturempfindlichen mechanischen Element gekop- is 
peltes zweites Blockierelement beim Oberschreiten 
einer oberhaib der vorgegebenen Temperatur lie- 
genden zweiten vorgegebenen Temperatur in einen 
Blockierzustand bewegbar ist. 

20 

4. Anzeigevorrichtung nach Anspruch 1 Oder 2, 
dadurch gekennzeichnet, daB ein mit einem zwei- 
ten temperaturempfindlichen mechanischen Ele- 
ment gekoppeltes zweites Blockierelement beim 
Oberschreiten einer oberhaib der vorgegebenen 2S 
Temperatur liegenden zweiten vorgegebenen Tem- 
peratur in einen Bk)ckierzustand bewegbar ist. 

5. Anzeigevonrichtung nach einem der AnsprOche 1 

bis 4. dadurch gekennzeichnet daB die Anzeige- 30 
vorrichtung (160) an einem chirurglschen Instru- 
ment (162) angeordnet ist um die Anzahl der an 
dem chirurglschen Instrument (162) im AutoWaven 
durchgefOhrten Sterilisierungen anzuzeigen. 

35 

Revendications 

1. Dispositif d'affichage du nombre de chauflages 
effectu^. en particulier k des fins de sterilisation 
en autoclave, comprenant un 6l6ment m^canlque 40 
sensible k la temperature (140) qui passe de 
mani^re essentiellement reversible d*un premier 
etat spatial k un second etat spatial au cours d'un 
chauffage depassant une temperature predetermi- 
nee. et un mecanisme de comptage (1 00, 1 01 , 1 20. 45 
121) qui est sensible au deplacement d'un element 
d'acdonnement (120) d*une position de repos k une 
position d'actionnement, ledit element mecanique 
sensible k la temperature (140) etant couple audit 
element d'actionnement (120) et effectuant un so 
mouvement dudit element d'actionnement (120) 
dans ladite po6itk>n d*actlonnement au cours du 
passage dans ledt second etat spatial, caractertse 
en ce que : 

55 

ledit element mecanique sensible k la tempera- 
ture (140) est constitue d*un metal k memoire, 
de preference un alliage de titane et de ntekel. 



ledit dispositif d'affichage comprend deux 
demi-coques (100. 101) d'un boTtier munies de 
nervures 8*etendant radialement (108) sur les 
surfaces internes de leurs parties inferieures 
(102). 

dans chacune des deux demi-coques (100, 
101), une roue de comptage (120, 121) est 
supportee k rotation, un cliquet (128) s'eten- 
dant de la roue de comptage (1 20. 1 21) sous la 
forme d'un ressort k lame ploye de maniere k 
s'ecarter d'une partie de moyeu (122). ledit cli- 
quet (128) etant capable de s*appuyer. par son 
extremite libre (129). centre Tune desdites ner- 
vures (108) dans ladite demi-coque (100. 101) 
assignee dudit boitier. de telle sorte que les 
deux roues de comptage (120, 121). qui sont 
pos'rtionnees coaxialement Tune par rapport k 
I'autre. tournent dans un sens de rotation com- 
mun et se bloquent dans le sens oppose, 
les deux roues de comptage (120, 121) sont 
coupiees par I'intermediaire de deux ressorls 
heiicoTdaux (140. 144) s'etendant tangentielle- 
ment et essentiellement diametralement oppo- 
ses, chacun desdits ressorts heiicoTdaux (140, 
144) s'engageant, par une extremrte (142. 
146), sur I'une desdites roues de comptage 
(120) et. par Tautre extremite (143. 147). sur 
I'autre roue de comptage (121). Tun des deux 
ressorts heiicoTdaux (140) etant constitue d'un 
metal k memoire. 

au nfK>ins I'une des deux roues de comptage 
(120. 121) porte des numeros d'affichage con- 
secutifs (126) ou des symboles d'affichage 
dans la direction peripherique. et 
une fenetre (110) est menagee dans ladite 
demi-coque respective (100, 101) dudit boTtier, 
Tun desdits numeros d'affichage (126) ou des- 
dits symboles d'affichage. respectivement 
etant visible k travers ladite fenetre (1 1 0). 

2. Dispositif d'affichage selon la revendication 1, 
caracterise en ce qu'un premier element de blo- 
cage couple audit mecanisme de comptage peut se 
deplacer dans un etat de blocage lorsque le nom- 
bre d'actionnements dudit mecanisme de comp- 
tage depasse un nombre predetermine. 

3. Dispositif d'affichage selon la revendication 1 ou 2, 
caracterise en ce qu'un second element de blocage 
couple audit element mecanique sensible k la tem- 
perature peut se deplacer dans un etat de blocage 
lorsque la temperature depasse une seconde tem- 
perature predeternvnee superieure k ladite tempe- 
rature predeterminee. 

4. Dispositif d'affichage selon la revendication 1 ou 2, 
caracterise en ce qu'un second element de blocage 
couple k un second element mecanique sensible k 
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la temperature peut se d^placer dans un 6tat de 
blocage lorsque la temperature d^passe une 
eeconde temperature predeterminee superieure ^ 
ladite temperature predeterminee. 

s 

5. Disposrtif d'affichage selon Tune quelconque des 
revendications 1 d 4, caracterise en ce que iedit dis- 
positif d'affichage (160) est positionne sur un instru- 
ment chirurgical (162) pour indiquer le nombre de 
sterilisations de Unstrument chirurgical (162) effec- io 
tuees en autoclave. 
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FIG.3f 
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